To Professor Ronald E. Mickens on the occasion of his 70th birthday
Contents
Preface vii 
Preface
This volume contains a series of papers contributed in honor of the 70th birthday of Professor Ronald E. Mickens, Distinguished Callaway Professor of Physics at Clark Atlanta University, Georgia. Professor Mickens has made numerous stellar contributions in the mathematical sciences, particularly in the areas of computational mathematics and nonlinear oscillations. The papers are contributed by collaborators of, and researchers whose work was inspired by the works of, Professor Mickens. Some of the contributors spoke at the AMS Special Session on Nonstandard Finite-Difference Discretizations and Nonlinear Oscillations, January 9-10, 2013, San Diego, California, in honor of Ronald Mickens's 70th birthday.
The volume contains papers in three main areas, notably nonstandard finitedifference discretization of continuous-time dynamical systems arising in the mathematical modeling of phenomena in the natural and engineering sciences, mathematical biology, and nonlinear oscillations. The volume is a collection of 15 papers, containing some new results and methods and a collection of some open problems to shape the direction of future work in these areas. In particular, the papers highlight aspects such as the design of robust dynamically consistent discrete models for discretizing ordinary and partial differential equations, based on Mickens's nonstandard finite-difference discretization and dynamic consistency frameworks. Some novel analytical techniques for analysing models for systems with nonlinear oscillations are also provided. Furthermore, the volume contains papers that focus on the design and analysis of robust models for gaining insight into the ecology and/or epidemiology and control of some diseases. Each of the papers is peer-reviewed by at least two anonymous reviewers.
The Editor gratefully acknowledges the support of the American Mathematical Society. Special thanks to Ms. Christine M. Thievierge (Editorial Assistant, AMS) and the Production and Technical Staff for their hard work, diligence, and utmost efficiency. I am thankful to the authors who contributed their articles and to the many anonymous reviewers for their constructive and diligent reviews. Physics (1968 -1970 ), Vanderbilt University (1980 -1981 , and the Joint Institute for Laboratory Astrophysics (1981 Astrophysics ( -1982 . He was professor of physics at Fisk University from 1970-1981. Presently, he is the Distinguished Fuller E. Callaway Professor at Clark Atlanta University.
His current research interests include nonlinear oscillations, asymptotic methods for difference and differential equations, numerical integration of differential equations, the mathematical modeling of periodic diseases, and the history/sociology of African Americans in science. He has published more than 300 peer-reviewed scientific/mathematical research articles and written and/or edited 15 books. He serves on editorial boards of several research journals, including the Journal of Difference Equations and Applications and the International Journal of Evolution Equations. His scholarly writings have appeared in reference works such as African American Lives (Oxford University Press), American National Biography (Oxford University Press), and Biographical Encyclopedia of Scientists (Marshall Cavendish).
His honors include fellowships from the Ford, Woodrow Wilson, and National Science Foundations and election to Phi Beta Kappa (1964) . During 1998-1999, he was an American Physical Society Centennial speaker (as part of the activities to celebrate the 100th anniversary of the founding of the APS). He also served as a Distinguished National Lecturer for Sigma Xi, The Scientific Research Society for 2000-2002. His professional memberships include the American Association for the Advancement of Science, the American Physical Society (for which he is an elected Fellow), the History of Science Society, the Society for Mathematical Biology, and the American Mathematical Society.
A multi-hour interview with Professor Mickens is posted at the website:
http://www.thehistorymakers.com/biography/Ronald-n.
This interview covers a variety of issues related to his family life, career, and scientific contributions. The Amistad Research Center, Tulane University, New Orleans, LA, houses a large collection of his personal and scientific correspondence. Included are papers on design and analysis of discrete-time and continuous-time dynamical systems arising in the natural and engineering sciences, in particular, the design of robust nonstandard finite-difference methods for solving continuous-time ordinary and partial differential equation models, the analytical and numerical study of models that undergo nonlinear oscillations, as well as the design of deterministic and stochastic models for epidemiological and ecological processes. Some of the specific topics covered in the book include the analysis of deterministic and stochastic SIR-type models, the assessment of cost-effectiveness of vaccination problems, finite-difference methods for oscillatory dynamical systems (including the Schrödinger equation and Brusselator system), the design of exact and elementary stable finite-difference methods, the study of a two-patch model with Allee effects and disease-modified fitness, the study of the delay differential equation model with application to circadian rhythm and the application of some special functions in the solutions of some problems arising in the natural and engineering sciences.
A notable feature of the book is the collection of some relevant open problems, intended to help guide the direction of future research in the area. 
